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[bookmark: _Toc438117245]Introduction
Hemmera Envirochem Inc. (“Hemmera”) and Ecological Logistics & Research Ltd. (ELR) were retained by the Government of Yukon (GY), Assessment and Abandoned Mines (AAM) to conduct a groundwater sampling program at the Faro Mine Complex (FMC). The program consists of two sampling events: June and September, 2015. This report summarizes the activities completed and analytical results from the September 2015 sampling event.
This Work was performed in accordance with contract C00028446 between Hemmera Envirochem Inc. (“Hemmera”) and Yukon Government (“Client”), dated May 11, 2015 (“Contract”). This Report has been prepared by Hemmera, based on fieldwork conducted by Hemmera, for sole benefit and use by Yukon Government. In performing this Work, Hemmera has relied in good faith on information provided by others, and has assumed that the information provided by those individuals is both complete and accurate. This Work was performed to current industry standard practice for similar environmental work, within the relevant jurisdiction and same locale. The findings presented herein should be considered within the context of the scope of work and project terms of reference; further, the findings are time sensitive and are considered valid only at the time the Report was produced. The conclusions and recommendations contained in this Report are based upon the applicable guidelines, regulations, and legislation existing at the time the Report was produced; any changes in the regulatory regime may alter the conclusions and/or recommendations.
[bookmark: _Toc438117246]Site Location
The FMC is located approximately thirteen (13) kilometres (km) northeast of the Town of Faro, Yukon (20 km by road). The FMC consists of two distinct areas, the Faro Mine Area and the Vangorda/Grum Area (Figure 1-1), which are connected by a fourteen (14) km roadway (the Haul Road; Figure 1-1). Groundwater sampling stations exist throughout the FMC and surrounding area, a series of which were sampled during the September 2015 program. Specific sampling locations and general sample site distribution are described in Sections 1.2 and 1.3. 
[bookmark: _Toc438117247]Scope of Work
The scope of work (SOW) included the coordination and execution of the September 2015 groundwater sampling program and the preparation of this summary report. This report provides a summary of the sampling program activities, methodologies (including any deviations from standard methodologies), field in-situ and laboratory analytical results, concentrations of contaminants exceeding the applicable guidelines, and recommendations relating to sample procedures and monitoring well conditions. This report does not provide an interpretation of the analytical results or provide recommendations relating to the program. The groundwater sampling event at the FMC was conducted over a seven (7) day period between September 10 and September 16, 2015. A total of one hundred and twenty-two (122) groundwater wells were specified by AAM for the event (Table 1-1), including three (3) wells (P05-01-02, P05-01-04, and P05-02) that were not listed in the original scope of work, but requested by AAM as additions. Sampling was conducted by a team of four (4) field staff from Hemmera/ELR. 
At each well (sampling station) the groundwater level and depth to bottom of the well were measured, the well was purged appropriately, and field parameters were measured (pH, water temperature, and conductivity). Groundwater samples were collected following field measurements and purging, and were analysed for general groundwater quality chemistry (major anions/cations and physical parameters) and dissolved metals. A detailed description of the sampling methodology is provided in Section 2, below.
[bookmark: _Toc438117248]Sample Sites
September 2015 groundwater sampling was conducted at one hundred and twenty-two (122) wells across sixteen (16) different areas of the FMC (Table 1-1; Figures 1-1 to 1-4). This included the one hundred and nineteen (119) wells identified in the SOW document, and three (3) additional wells in the Cross Valley Dam (CVD) area added to the program at the request of AAM. One hundred fifteen (115) of the one hundred twenty two (122) wells identified for the event were successfully sampled. The majority of the sample sites were located in the Faro Mine Area (91 wells), with the remaining wells located in the Vangorda/Grum Area (31 wells). A large portion of the wells sampled in the Faro Mine Area were located in the S-Wells Area (26 wells; Figure 1-3), with additional wells in the surrounding areas. Wells in the Vangorda/Grum Area were primarily located in the vicinity of the Grum Sulphide Cell (Figure 1-4). Table 1-1 summarizes sample sites included in the sampling program, while Figures 1-2 through 1-4 show locations and general distribution of the sites. Photographs of each sample site are included as Appendix A.
[bookmark: _Toc438117292]Table 1-1 	Summary of Groundwater Sample Sites Identified for September 2015 Program
	Area
	Well Name
	UTM (Zone 8N)
	Well Status
	Sample Successfully Collected
	QA/QC Sample Collected

	
	
	Easting
	Northing
	
	
	

	Cross Valley Dam (CVD)
	P01-11
	580092
	6914486
	Good
	
	Duplicate, Field Blank

	
	P03-09-6
	579948
	6914411
	Dry
	-
	-

	
	P03-09-9
	579948
	6914411
	Good
	
	-

	
	P05-01-02
	580056
	6914505
	Good
	
	-

	
	P05-01-03
	580056
	6914505
	Good
	
	-

	
	P05-01-04
	580056
	6914505
	Good
	
	-

	
	P05-01-05
	580056
	6914505
	Good
	
	-

	
	P05-02
	580036
	6914439
	Good
	
	-

	
	P09-C2
	580012
	6914402
	Good
	
	Duplicate, Field Blank

	
	P09-C3
	579970
	6914316
	Good
	
	-

	Down Gradient of CVD
	P01-01A
	579701
	6914854
	Good
	
	-

	
	P01-01B
	579701
	6914854
	Good
	
	-

	Emergency Tailings (ETA) Area
	P09-ETA-1
	582700
	6913813
	Good
	
	-

	
	P09-ETA-2
	582700
	6913812
	Good
	
	-

	
	P96-8A
	583220
	6914072
	Good
	
	-

	
	P96-8B
	583220
	6914072
	Good
	
	-

	
	SRK04-3A
	582870
	6913995
	Good
	
	-

	
	SRK05-ETA-BR1
	582863
	6914019
	Good
	
	-

	
	SRK05-ETA-BR2
	582879
	6913997
	Good
	
	-

	Haul Road Near NFRC
	MW14-02D
	584758
	6913127
	Good
	
	-

	
	MW14-02S
	584758
	6913127
	Good
	
	-

	
	MW14-03
	584613
	6913290
	Good
	
	-

	
	MW14-04D
	584648
	6913321
	Blocked
	-
	-

	
	MW14-04S
	584658
	6913321
	Slow Recharge
	
	-

	
	MW14-05
	584694
	6913345
	Good
	
	Duplicate

	Haul Road Near NFRC
	PW14-01
	584752
	6913151
	Good
	
	Duplicate, Field Blank

	
	PW14-06
	584476
	6913310
	Good
	
	Duplicate

	
	PW14-07
	584690
	6913192
	Good
	
	-

	Intermediate Dam
	P01-03
	580516
	6914255
	Good
	
	-

	
	P01-04A
	580372
	6914074
	Good
	
	-

	
	P01-04B
	580372
	6914074
	Good
	
	-

	
	X24-96D
	580544
	6914298
	Slow Recharge
	
	-

	
	X25-96A
	580544
	6914298
	Good
	
	-

	
	X25-96B
	580407
	6914119
	Good
	
	-

	Intermediate Dump
	P96-6
	584902
	6913313
	Good
	
	Duplicate, Field Blank

	Main Dump
	SRK08-P9
	583682
	6913620
	Good
	
	-

	Mill Area
	SRK08-10A
	582718
	6914052
	Good
	
	-

	
	SRK08-11A
	582583
	6914571
	Good
	
	Duplicate

	
	SRK08-11B
	582587
	6914571
	Good
	
	-

	NFRC Rock Drain Pond
	MW14-12D
	584858
	6913264
	Good
	
	-

	
	MW14-12S
	584858
	6913264
	Good
	
	-

	
	MW14-13
	584921
	6913285
	Good
	
	-

	
	MW14-14
	584821
	6913250
	Slow Recharge
	
	-

	
	MW14-15
	584831
	6913263
	Good
	
	-

	
	MW14-16
	584887
	6913289
	Good
	
	-

	Northeast Dumps
	BH13B
	585746
	6914494
	Good
	
	-

	
	BH14A
	585584
	6914005
	Good
	
	-

	
	BH14B
	585584
	6914005
	Good
	
	-

	Second Impoundment
	P03-01-2
	583179
	6912761
	Good
	
	-

	
	P03-01-8
	583179
	6912761
	Good
	
	-

	
	P03-03-2
	583068
	6912698
	Good
	
	-

	
	P03-03-4
	582484
	6913117
	Good
	
	-

	
	P03-03-9
	582948
	6912879
	Good
	
	-

	
	P03-05-4
	582605
	6912934
	Good
	
	-

	
	P03-06-1
	582452
	6913496
	Good
	
	-

	
	P03-06-2
	582452
	6913496
	Good
	
	-

	
	P03-06-6
	582452
	6913496
	Good
	
	-

	
	P03-06-7
	582452
	6913496
	Dry
	-
	-

	S-Wells Area
	P09-SIS1
	584478
	6913128
	Slow Recharge
	
	-

	
	P09-SIS2
	584487
	6913125
	Good
	
	Duplicate

	
	P09-SIS3
	584493
	6913117
	Good
	
	-

	
	P09-SIS4
	584512
	6913107
	Good
	
	-

	
	P09-SIS5
	584515
	6913110
	Slow Recharge
	
	-

	
	P96-7
	584127
	6913287
	Good
	
	-

	
	S1A
	584433
	6913114
	Good
	
	-

	
	S1B
	584433
	6913114
	Slow Recharge
	
	-

	
	S2A
	584471
	6913123
	Good
	
	-

	
	S2B
	584471
	6913123
	Good
	
	-

	
	SRK05-SP-1A
	584621
	6913075
	Good
	
	-

	
	SRK05-SP-1B
	584621
	6913075
	Good
	
	-

	
	SRK05-SP-3A
	584543
	6913094
	Good
	
	-

	
	SRK05-SP-3B
	584543
	6913094
	Good
	
	-

	
	SRK05-SP-4A
	584506
	6913110
	Good
	
	-

	
	SRK05-SP-4B
	584506
	6913110
	Good
	
	-

	
	SRK05-SP-5
	584467
	6913133
	Good
	
	-

	
	SRK05-SP-6
	584492
	6912975
	Dry
	-
	-

	
	SRK08-SBR1
	584472
	6913128
	Damaged
	-
	-

	
	SRK08-SBR2
	584484
	6913123
	Good
	
	-

	
	SRK08-SBR3
	584394
	6913146
	Good
	
	-

	
	SRK08-SBR4
	584447
	6913140
	Good
	
	-

	
	SRK08-SP-7A
	584437
	6913095
	Good
	
	-

	
	SRK08-SP-7B
	584437
	6913095
	Good
	
	-

	
	SRK08-SP-8A
	584295
	6912952
	Good
	
	-

	
	SRK08-SP-8B
	584295
	6912952
	Good
	
	-

	NFRC Near S-Wells Area 
	MW14-08
	584701
	6913035
	Slow Recharge
	
	-

	
	MW14-09
	584691
	6913044
	Good
	
	-

	
	MW14-10
	584679
	6913040
	Good
	
	-

	
	MW14-11
	584677
	6913028
	Slow Recharge
	
	-

	
	SRK05-SP-2
	584681
	6913035
	Good
	
	Duplicate, Field Blank

	Upstream of Tailings
	TH86-2
	583536
	6912494
	Good
	
	Duplicate

	
	TH86-5
	583587
	6912570
	Good
	
	-

	Vangorda
/Grum
	BH05-9B-R
	592640
	6903347
	Good
	
	-

	
	P09-GS1A
	592494
	6904832
	Good
	
	-

	
	P09-GS1B
	592485
	6904833
	Good
	
	-

	
	P09-LCD1
	593358
	6903316
	Good
	
	-

	
	P09-LCD4
	593330
	6903278
	Good
	
	-

	
	P09-LCD6
	593313
	6903251
	Good
	
	Duplicate

	
	P09-VC1
	593518
	6903418
	Good
	
	-

	
	P09-VC2
	593517
	6903431
	Good
	
	Field Blank

	
	P2001-02A
	593132
	6902866
	Slow Recharge
	
	-

	
	P2001-02B
	593132
	6902866
	Slow Recharge
	
	-

	
	P2001-3
	593099
	6902881
	Frozen
	-
	-

	
	P96-9A
	592648
	6903345
	Good
	
	-

	
	SRK05-07
	592375
	6903189
	Good
	
	Duplicate, Field Blank

	
	SRK05-08
	592582
	6903238
	Good
	
	-

	
	SRK05-5C
	592763
	6903382
	Good
	
	-

	
	SRK05-9
	592949
	6903158
	Good
	
	-

	
	SRK08-P14
	591759
	6903699
	Good
	
	-

	
	SRK08-P15
	591960
	6903534
	Good
	
	-

	
	SRK08-P16
	592198
	6903145
	Frozen
	-
	-

	
	V34
	593428
	6902476
	Slow Recharge
	
	-

	
	V35
	593175
	6902554
	Slow Recharge
	
	-

	
	V36
	593133
	6902916
	Good
	
	-

	
	V37
	593309
	6903079
	Slow Recharge
	
	-

	Zone 2 Outwash/Pit
	BH10A
	585122
	6913711
	Good
	
	-

	
	BH10B
	585122
	6913711
	Good
	
	-

	
	BH5
	585088
	6913550
	Good
	
	-

	
	BH6
	585092
	6913645
	Good
	
	-

	
	BH8
	585144
	6913777
	Slow Recharge
	
	-

	
	P05-04
	585115
	6913650
	Good
	
	-

	
	SRK08-P12A
	585228
	6913687
	Good
	
	-

	
	SRK08-P12B
	585228
	6913687
	Good
	
	-





[bookmark: _Toc435538114]Figure 1-1 	Site Location – Faro Mine Complex


[bookmark: _Toc435538115]Figure 1-2 	Groundwater Sampling Locations – Faro Mine Area



[bookmark: _Toc435538116]Figure 1-3 	Groundwater Sampling Locations – S-Wells Area



[bookmark: _Toc435538117]Figure 1-4 	Groundwater Sampling Locations – Vangorda/Grum Mine Area



[bookmark: _Toc438117249]Methodology
[bookmark: _Toc438117250]Protocols
Groundwater purging and sampling conducted by Hemmera/ELR was in accordance with Yukon Environment’s Protocol for the Contaminated Sites Regulation #7 – Groundwater Monitoring Well Installation, Sampling and Decommissioning (Yukon Environment, March 2011). Methods used were also consistent with the ASTM D4448-01 Standard Guide for Sampling Groundwater Monitoring Wells (ASTM, 2013), the D6452-99 Guide for Purging Methods for Wells used for Groundwater Quality Investigations (ASTM, 2012) and in accordance with Standard Methods for the Examination of Water and Wastewater (Rice et al., 2012). 
[bookmark: _Toc438117251]Well Measurements and Purging
Upon arriving at each location, the well structure and casing were inspected for damage, closure, and general conditions. Several measurements were recorded from each well, including depth to water (DTW; m), depth to bottom (DTB; m), well diameter (cm), and well stick-up height (m). 
DTB and DTW were measured using either a Solinst - Model 102 Water Level Meter (for 2.54 cm diameter wells) or a Heron Water Tape (for wells with diameter greater than 2.54 cm). DTB and DTW were measured from (in order of preference): 1) a black mark drawn on the top of the well; 2) the bottom of the most significant notch found on the top of the PVC if a mark was not present; or 3) a line was drawn on the highest point of the well and measurement taken from that line if no distinguishable point of measure was present. Based on information reviewed by Hemmera/ELR, it is unknown where the point of measurement was for previous sampling programs. Stick-up height was measured from the lowest point on the bottom of the well casing to the highest point (or distinguishing mark) on the well. Water level meters were decontaminated between each sample site using a combination of Alconox low-foaming phosphate-free detergent solution and de-ionized water. 
Following the initial checks and measurements described above, groundwater wells were purged and sampled using one of four (4) techniques: 1) Hydrolift electric pump using dedicated high density polyethelene (HDPE) Waterra tubing and footvalve, 2) Manual purging using dedicated HDPE Waterra tubing and footvalve, 3) GeoPump peristaltic pump using dedicated HDPE and silicone tubing, or 4) Grundfos Redi-Flo2 submersible pump using dedicated HDPE tubing. The purging technique chosen for each well was that which would produce the most representative groundwater sample. 
Groundwater wells were determined to be sufficiently purged when either three (3) successive field parameter measurements were recorded to be within an allowable tolerance level (as summarized in Table 2-1, below), or when a volume of groundwater equivalent to three (3) standing well volumes of groundwater had been purged. Groundwater turbidity measured in Nephelometric Turbidity Units (NTU) was also measured prior to sampling and was used as an indication of sample quality. Where possible samples were not collected until turbidity was less than 50 NTU. 
Purge volume measurements were collected using a graduated container and stop watch. All well measurements, purging details, and additional field notes were recorded on field forms, this information is presented in Table 3-1. 
[bookmark: _Toc438117293]Table 2-1 	Groundwater Sampling – Field Parameter Purging Criteria
	Field Parameter
	Allowable Variance in 3 Consecutive Readings

	Temperature (°C)
	±3%

	pH (pH Units)
	±0.1

	Conductivity (µS/cm)
	±3%


[bookmark: _Toc438117252]Field Parameters
Hemmera/ELR measured general field parameters using a YSI Professional Plus multi-parameter meter. Where possible, field parameters were collected using a flow through cell in order to minimize field parameter variability. Field parameters recorded at each sample site included; groundwater temperature (oC), conductivity (μs/cm), specific conductivity (μs/cm), pH (pH Units), and oxidation-reduction potential (redox; mV). Where possible, field parameters were recorded throughout the purging process at five‑minute intervals. For wells with slow recharge field parameters were recorded at volume related intervals (e.g., every 500 mL). Groundwater turbidity was measured at the time of sample collection using either a LaMotte 2020we or a Hach 2100Q Portable turbidity meter. 
[bookmark: _Toc438117253]Groundwater Quality Sample Collection 
Groundwater quality samples were collected and preserved in accordance with laboratory directions, and using techniques consistent with Standard Methods for the Examination of Water and Wastewater (Rice et al., 2012). ALS Global was the analytical subcontractor chosen for this project, and an example summary of the sample set collected at each sample location, including parameters analysed and preservation techniques, is provided in Table 2-2. 
[bookmark: _Toc438117294]Table 2-2 	Groundwater Sampling – Preservation and Intended Analysis
	Bottle Type
	Parameters Analyzed
	Sample Treatment
	Preservation Added

	120 mL (Plastic)
	Dissolved Metals (except mercury)
	Field Filtered and Preserved
	HNO3

	1 L (Plastic)
	Acidity, alkalinity, chloride, conductivity, pH, hardness, sulfate, total suspended solids (TSS)
	-
	None


[bookmark: _Toc438117254]Data Analysis
Groundwater analytical results were compared to the Canadian Council of Ministers of the Environment (CCME) Water Quality Guidelines for the Protection of Freshwater Aquatic Life (FAL; CCME, 2014). All relevant CCME FAL guidelines are presented in Table 3-2. 
[bookmark: _Toc438117255]Quality Assurance and Quality Control (QA/QC)
[bookmark: _Toc438117256]Field QA/QC
Several controls were used by Hemmera/ELR staff while in the field to help ensure that sample integrity was maintained and that data was recorded completely and accurately. All equipment used during the sampling process was dedicated to individual wells, including HDPE tubing and Waterra footvalves, laboratory provided pre-cleaned sample bottles, disposable filters, and disposable syringes. The only exception to this was a Grundfos Redi-Flo2 submersible pump that was required for several deep wells in the September program. Field staff wore dedicated disposable nitrile gloves for all measurements, purging, and sampling. Water level meters and the submersible pump were cleaned using Alconox low-foaming phosphate-free detergent and de-ionized water and between wells, and field instruments (YSI field meters and turbidity meters) were checked and/or calibrated before each site visit to ensure the parameters recorded were as accurate as possible. 
Project-specific field data sheets were created for the sampling event to help ensure that all required measurements were taken, and that information was recorded correctly. Field data sheets have been included as Appendix C of this report. 
[bookmark: _Toc438117257]Laboratory and Sampling QA/QC
Laboratory and sampling QA/QC measures taken as part of the September 2015 sampling program include the collection of travel blanks, duplicates, and field blanks, as outlined in the SOW and as per standard industry practice. Eleven (11) duplicate samples were collected in relation to one-hundred and twenty-two (122) regular samples. Additionally, six (6) field blanks were collected, and two (2) travel blanks accompanied the analytical supplies and samples during shipping to and from the laboratory. 
The variation between sample and duplicate values was calculated as relative percent difference (RPD). RPD provides a measure of the relative difference between two values in comparison to their mean value, and is calculated as the difference between a sample and its field duplicate over the average of two values. RPD values greater than 20% indicates a greater variance than would normally be anticipated and may be due to a number of factors (e.g., short -term change in parameter concentration, sediment in the sample,  sampling or instrument error, large relative % difference but very low actual difference in concentration, such as 0.0001 vs 0.0002 mg/L). RPD was calculated according to the following formula:

RPD is not calculated if either the sample or the field duplicate concentration is less than five times the detection limit. QA/QC analytical results including RPD values are presented in Table 3-3. 
Laboratory replicates and additional quality control measures (i.e., measures against lab standards) were conducted by ALS. Laboratory QA/QC analytical results are included as Appendix B and discussed in Section 3.3.


[bookmark: _Toc438117258]Results 
Summary tables of the laboratory analytical results are presented in Table 3-2 of this report, including comparisons of results to CCME FAL guidelines. A summary of the QA/QC sampling results is also attached, including analytical data for duplicates, field blanks, and travel blanks (Table 3-3). Laboratory analytical reports are provided as Appendix B.
[bookmark: _Toc438117259]Groundwater Sampling Summary
Groundwater sampling was completed between September 10 and September 16, 2015. Weather conditions varied throughout the sampling program, with ambient air temperature ranging from 0°C to 15°C. Weather conditions were pre-dominantly overcast, with occasional sunny periods and light rain. All one hundred and twenty-two (122) groundwater wells specified for the sampling event were located and assessed by Hemmera/ELR. Groundwater samples were successfully collected at one hundred fifteen (115) of the one hundred twenty-two (122) sampling locations, as outlined in Table 1-1. Of the seven (7) wells that could not be sampled, three (3) were dry (P03-09-6, P03-06-7, and SRK05-SP-6), two (2) were frozen (P2001-3 and SRK08-P16), one (1) was blocked (MW14-04D), and one (1) was damaged (SRK08-SBR1). A summary of groundwater wells sampled during the September 2015 sampling event, including field parameters and well measurements, is provided in Table 3-1. All samples were received by the laboratory within the required holding times and temperature limits. 
A summary of the sampling results and guideline exceedances is provided in the following sections, organized by area. 
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[bookmark: _Toc438117295]Table 3-1 	Groundwater Field Parameters and Well Measurements for 2015 September Sampling Program
	Area
	Well Name
	Sample Date
	Stick up Height (m)
	Depth To Water (m)
	Depth To Bottom (m)
	Standing Water volume (L)
	Volume Purged (L)
	Purge Start time
	Purge End Time
	Elapsed Purge Time
	Purge Rate (l/min)
	Criteria (3WV / PS)
	Draw Down (m)
	pH (pH Units)
	Temperature (°C)
	Conductivity (µs/cm)
	Specific Conductivity (µs/cm)
	Oxidation Reduction Potential (mV)
	Field Turbidity (NTU)
	Method Used
	Well diameter (cm)

	Cross Valley Dam (CVD)
	P01-11
	13/09/2015
	1.200
	1.116
	10.995
	20.02
	2.8
	11:32
	11:47
	0:15
	0.19
	PS
	0.014
	6.52
	5.2
	2399
	3861
	-97.9
	6.51
	peri. pump
	5.08

	
	P03-09-6
	13/09/2015
	0.620
	-
	19.610
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	 
	 
	 
	-
	-
	1.59

	
	P03-09-9
	13/09/2015
	0.690
	2.735
	8.401
	1.13
	4.6
	12:41
	13:08
	0:27
	0.17
	PS
	NR*
	6.63
	4.8
	1363
	2219
	12.4
	8.03
	peri. pump
	1.59

	
	P05-01-02
	13/09/2015
	0.500
	0.443
	20.782
	4.04
	4.0
	14:03
	14:24
	0:21
	0.19
	PS
	NR*
	6.25
	5.5
	2395
	3821
	-24
	0.88
	peri. pump
	1.59

	
	P05-01-03
	13/09/2015
	0.520
	1.525
	19.802
	3.63
	3.0
	14:32
	14:49
	0:17
	0.18
	PS
	NR*
	6.26
	5.2
	2388
	3837
	-25.5
	2.87
	peri. pump
	1.59

	
	P05-01-04
	13/09/2015
	0.570
	1.640
	12.326
	2.12
	3.9
	14:56
	15:20
	0:24
	0.16
	PS
	NR*
	6.30
	5.1
	2380
	3837
	-31.6
	10.50
	peri. pump
	1.59

	
	P05-01-05
	13/09/2015
	0.610
	1.917
	6.555
	0.92
	1.3
	15:30
	15:43
	0:13
	0.10
	PS
	NR*
	6.34
	6.1
	2244
	3513
	-22.2
	0.76
	peri. pump
	1.59

	
	P05-02
	14/09/2015
	1.780
	2.569
	5.885
	6.72
	2.0
	9:57
	10:12
	0:15
	0.13
	PS
	0.000
	6.32
	5.2
	2050
	3300
	-4.8
	0.32
	peri. pump
	5.08

	
	P09-C2
	14/09/2015
	1.130
	0.245
	52.183
	105.27
	75.0
	9:09
	9:29
	0:20
	3.75
	PS
	NR*
	6.49
	4.0
	1532
	2562
	-9.2
	19.40
	hydrolift
	5.08

	
	P09-C3
	13/09/2015
	0.720
	1.253
	52.031
	102.92
	60.0
	14:15
	14:36
	0:21
	2.86
	PS
	0.029
	6.74
	4.2
	868
	1441
	-51.9
	1.10
	hydrolift
	5.08

	Down Gradient of CVD
	P01-01A
	13/09/2015
	0.620
	3.556
	20.322
	33.98
	60.0
	12:52
	13:16
	0:24
	2.50
	PS
	0.000
	6.88
	2.1
	1092
	1942
	94.7
	0.12
	hydrolift
	5.08

	
	P01-01B
	13/09/2015
	0.570
	3.617
	35.264
	64.14
	40.0
	13:23
	13:38
	0:15
	2.67
	PS
	0.000
	7.18
	2.5
	814
	1428
	-35.6
	0.24
	hydrolift
	5.08

	Emergency Tailings (ETA) Area
	P09-ETA-1
	14/09/2015
	0.980
	5.810
	33.240
	55.60
	69.0
	11:06
	11:42
	0:36
	1.92
	PS
	NR*
	7.94
	5.1
	242.1
	390.1
	-97.3
	39.40
	hydrolift
	5.08

	
	P09-ETA-2
	14/09/2015
	0.670
	9.900
	17.590
	15.59
	25.0
	11:55
	12:15
	0:20
	1.25
	PS
	NR*
	6.38
	6.2
	3142
	4909
	-44
	1.98
	hydrolift
	5.08

	
	P96-8A
	14/09/2015
	0.690
	2.395
	4.897
	5.07
	4.7
	14:01
	14:24
	0:23
	0.20
	PS
	0.015
	3.55
	8.9
	5878
	8487
	338.3
	0.58
	peri. pump
	5.08

	
	P96-8B
	14/09/2015
	0.610
	2.328
	9.456
	14.45
	2.7
	14:31
	14:42
	0:11
	0.24
	PS
	0.000
	4.98
	7.8
	6408
	9547
	165.6
	1.95
	peri. pump
	5.08

	
	SRK04-3A
	14/09/2015
	0.630
	5.868
	12.333
	13.10
	1.4
	10:07
	10:28
	0:21
	0.06
	PS
	0.004
	5.60
	5.4
	5730
	9162
	31
	12.30
	peri. pump
	5.08

	
	SRK05-ETA-BR1
	14/09/2015
	0.716
	6.732
	13.197
	3.28
	1.0
	11:50
	12:07
	0:17
	0.06
	PS
	0.000
	5.22
	6.0
	5348
	8393
	70.8
	0.49
	peri. pump
	2.54

	
	SRK05-ETA-BR2
	14/09/2015
	0.423
	4.756
	19.360
	9.37
	1.8
	10:54
	11:13
	0:19
	0.09
	PS
	0.204
	6.77
	5.2
	1665
	2681
	-48.5
	62.80
	peri. pump
	2.86

	Haul Road/Road Near NFRC
	MW14-02D
	10/09/2015
	0.954
	58.258
	78.913
	41.86
	39.0
	16:10
	17:04
	0:54
	0.72
	PS
	NR*
	5.90
	6.4
	351.7
	546
	96.3
	47.60
	subm. pump
	5.08

	
	MW14-02S
	10/09/2015
	0.940
	57.712
	68.000
	73.38
	83.0
	14:43
	15:28
	0:45
	1.84
	PS
	0.268
	7.36
	8.0
	103.3
	152.9
	108.1
	1.81
	subm. pump
	9.53

	
	MW14-03
	10/09/2015
	0.895
	53.328
	59.392
	110.62
	76.0
	12:26
	13:05
	0:39
	1.95
	PS
	1.737
	6.85
	11.2
	852
	1156
	100.8
	7.75
	subm. pump
	15.24

	
	MW14-04D
	13/09/2015
	0.860
	-
	70.320
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	 
	 
	 
	-
	-
	5.08

	
	MW14-04S
	12/09/2015
	0.880
	60.424
	62.500
	16.83
	4.7
	13:27
	13:44
	0:17
	0.28
	PS
	NR*
	6.70
	7.5
	3603
	5410
	125.9
	811.00
	disp. bailer
	10.16

	
	MW14-05
	10/09/2015
	0.845
	53.656
	67.000
	243.41
	53.0
	10:14
	10:40
	0:26
	2.04
	PS
	1.459
	6.29
	10.7
	3832
	5277
	35.7
	14.90
	subm. pump
	15.24

	
	PW14-01
	11/09/2015
	1.020
	59.110
	78.000
	344.58
	34.0
	8:34
	9:13
	0:39
	0.87
	PS
	NR*
	5.80
	5.3
	424.4
	680
	55.5
	3.91
	subm. pump
	15.24

	
	PW14-06
	12/09/2015
	0.700
	20.780
	78.000
	1043.78
	96.0
	9:09
	9:52
	0:43
	2.23
	PS
	NR*
	4.44
	22.6
	16318
	17091
	150
	4.52
	subm. pump
	15.24

	
	PW14-07
	12/09/2015
	0.950
	66.060
	78.000
	217.80
	50.0
	11:15
	11:51
	0:36
	1.39
	PS
	0.040
	5.62
	5.7
	562
	891
	71.9
	5.35
	subm. pump
	15.24

	Intermediate Dam
	P01-03
	13/09/2015
	0.560
	2.325
	9.608
	14.76
	1.8
	16:08
	16:22
	0:14
	0.13
	PS
	1.000
	6.00
	4.0
	2545
	4244
	-20.8
	50.20
	peri. pump
	5.08

	
	P01-04A
	13/09/2015
	0.180
	0.730
	53.295
	106.54
	82.0
	17:07
	17:41
	0:34
	2.41
	PS
	0.180
	6.63
	3.6
	523
	885
	-47.8
	0.43
	hydrolift
	5.08

	
	P01-04B
	13/09/2015
	0.170
	1.391
	33.272
	64.62
	78.0
	16:33
	17:02
	0:29
	2.69
	PS
	0.019
	6.74
	3.2
	1502
	2571
	-45.8
	0.14
	hydrolift
	5.08

	
	X24-96D
	14/09/2015
	0.740
	3.317
	29.996
	54.07
	49.0
	15:26
	15:59
	0:33
	1.48
	PS
	6.256
	6.31
	4.7
	2297
	3740
	-29.3
	32.10
	hydrolift
	5.08

	
	X25-96A
	13/09/2015
	0.450
	2.542
	9.439
	13.98
	3.2
	16:43
	16:56
	0:13
	0.25
	PS
	0.001
	6.75
	3.7
	1180
	1992
	-48
	1.19
	peri. pump
	5.08

	
	X25-96B
	13/09/2015
	0.440
	2.420
	19.678
	34.98
	2.5
	17:08
	17:21
	0:13
	0.19
	PS
	0.000
	7.36
	3.9
	1132
	1894
	-103.2
	1.52
	peri. pump
	5.08

	Intermediate Dump
	P96-6
	12/09/2015
	0.710
	10.960
	18.370
	15.02
	32.0
	8:36
	8:59
	0:23
	1.39
	PS
	0.030
	6.74
	1.5
	1155
	2097
	139.7
	0.33
	hydrolift
	5.08

	Main Dump
	SRK08-P9
	14/09/2015
	0.790
	4.276
	7.176
	5.88
	4.4
	15:19
	15:58
	0:39
	0.11
	PS
	0.264
	7.03
	4.5
	1195
	1963
	82.8
	3.74
	peri. pump
	5.08

	Mill Area
	SRK08-10A
	14/09/2015
	0.722
	9.937
	13.835
	7.90
	23.0
	16:42
	16:57
	0:15
	1.53
	PS
	2.013
	6.28
	2.6
	2307
	4030
	166.8
	191.00
	manual wat.
	5.08

	
	SRK08-11A
	14/09/2015
	0.684
	0.665
	12.430
	23.85
	1.4
	9:02
	9:17
	0:15
	0.09
	PS
	0.045
	6.97
	3.5
	658
	1117
	87.8
	1.35
	peri. pump
	5.08

	
	SRK08-11B
	14/09/2015
	1.005
	1.120
	6.754
	11.42
	1.1
	8:32
	8:46
	0:14
	0.08
	PS
	0.005
	6.43
	4.0
	1043
	1743
	83.3
	3.64
	peri. pump
	5.08

	NFRC Rock Drain Pond
	MW14-12D
	12/09/2015
	1.015
	1.035
	6.340
	10.75
	3.8
	10:33
	10:58
	0:25
	0.15
	PS
	0.020
	5.80
	3.3
	655
	1118
	206.2
	3.71
	peri. pump
	5.08

	
	MW14-12S
	12/09/2015
	1.010
	1.873
	3.919
	4.15
	1.5
	9:55
	10:16
	0:21
	0.07
	PS
	0.000
	6.22
	4.7
	345.1
	564
	180.4
	24.70
	peri. pump
	5.08

	
	MW14-13
	12/09/2015
	0.985
	2.440
	5.000
	5.19
	1.6
	13:34
	13:50
	0:16
	0.10
	PS
	0.010
	5.63
	3.3
	911
	1555
	224.8
	0.51
	peri. pump
	5.08

	
	MW14-14
	12/09/2015
	0.980
	0.670
	3.530
	1.45
	1.0
	11:31
	11:49
	0:18
	0.06
	PS
	2.860
	6.34
	5.5
	791
	1261
	158.2
	16.00
	peri. pump
	2.54

	
	MW14-15
	12/09/2015
	1.260
	1.162
	3.572
	1.22
	2.2
	12:45
	13:07
	0:22
	0.10
	PS
	0.133
	6.30
	5.3
	1612
	2581
	178.5
	65.00
	peri. pump
	2.54

	
	MW14-16
	12/09/2015
	0.985
	4.065
	6.865
	5.68
	2.4
	14:15
	14:38
	0:23
	0.10
	PS
	0.015
	6.00
	3.6
	565
	957
	216.5
	1.69
	peri. pump
	5.08

	Northeast Dumps
	BH13B
	14/09/2015
	0.790
	2.395
	4.424
	4.11
	2.9
	15:42
	15:59
	0:17
	0.17
	PS
	0.000
	6.86
	1.5
	530
	960
	105.2
	2.52
	peri. pump
	5.08

	
	BH14A
	14/09/2015
	0.450
	3.252
	6.436
	64.00
	3.7
	16:22
	16:44
	0:22
	0.17
	PS
	0.178
	6.12
	4.5
	2102
	3451
	125.3
	2.74
	peri. pump
	5.08

	
	BH14B
	14/09/2015
	0.650
	3.551
	10.101
	13.28
	3.1
	16:54
	17:15
	0:21
	0.15
	PS
	1.654
	6.69
	3.9
	1902
	3182
	122.3
	8.42
	peri. pump
	5.08

	Second Impoundment
	P03-01-2
	16/09/2015
	0.400
	5.708
	39.330
	38.33
	3.1
	14:32
	15:01
	0:29
	0.11
	PS
	NR*
	7.35
	4.6
	285
	466.6
	-59.5
	10.50
	peri. pump
	3.81

	
	P03-01-8
	13/09/2015
	0.570
	2.491
	10.066
	1.50
	2.5
	9:49
	10:19
	0:30
	0.08
	PS
	NR*
	5.93
	5.2
	25919
	41697
	-156.7
	109.00
	peri. pump
	1.59

	
	P03-03-2
	16/09/2015
	0.670
	5.805
	34.263
	3.60
	1.6
	15:49
	16:04
	0:15
	0.10
	PS
	NR*
	4.67
	4.6
	2095
	3431
	171
	67.00
	peri. pump
	1.27

	
	P03-03-4
	16/09/2015
	0.740
	7.021
	23.352
	3.24
	2.5
	16:23
	16:44
	0:21
	0.12
	PS
	NR*
	5.32
	4.7
	1625
	2655
	96.9
	1.38
	peri. pump
	1.59

	
	P03-03-9
	16/09/2015
	0.810
	7.070
	10.182
	0.62
	1.9
	15:25
	15:59
	0:34
	0.06
	PS
	NR*
	5.53
	5.2
	9789
	15737
	-55.4
	9.76
	peri. pump
	1.59

	
	P03-05-4
	16/09/2015
	0.830
	8.553
	24.502
	3.17
	9.0
	14:10
	14:33
	0:23
	0.39
	PS
	NR*
	5.98
	4.5
	1215
	1999
	-13.7
	3.40
	micro wat.
	1.59

	
	P03-06-1
	16/09/2015
	0.812
	12.068
	26.606
	2.89
	6.0
	11:37
	12:15
	0:38
	0.16
	PS
	NR*
	4.76
	5.3
	2372
	3798
	148.8
	14.70
	micro wat.
	1.59

	
	P03-06-2
	16/09/2015
	0.765
	12.060
	23.660
	2.30
	4.8
	10:33
	10:53
	0:20
	0.24
	PS
	NR*
	4.70
	3.6
	2159
	3649
	162.6
	2903.00
	micro wat.
	1.59

	
	P03-06-6
	16/09/2015
	0.914
	12.205
	13.621
	0.28
	2.9
	9:12
	9:44
	0:32
	0.09
	PS
	NR*
	5.75
	4.9
	3050
	4949
	-20.5
	2145.00
	micro wat.
	1.59

	
	P03-06-7
	15/09/2015
	0.933
	-
	11.812
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	 
	 
	 
	-
	-
	1.59
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	P09-SIS1
	11/09/2015
	1.000
	4.742
	6.641
	3.85
	1.7
	13:02
	13:28
	0:26
	0.07
	PS
	0.493
	6.22
	8.1
	5022
	7423
	56.4
	16.20
	peri. pump
	5.08

	
	P09-SIS2
	11/09/2015
	1.120
	4.033
	6.182
	4.36
	3.4
	12:08
	12:36
	0:28
	0.12
	PS
	0.048
	5.55
	7.1
	6590
	10006
	141.7
	2.78
	peri. pump
	5.08

	
	P09-SIS3
	11/09/2015
	1.065
	3.745
	4.585
	1.70
	1.7
	10:18
	10:33
	0:15
	0.11
	PS
	0.002
	5.81
	6.5
	5953
	9198
	170.9
	1.86
	peri. pump
	5.08

	
	P09-SIS4
	11/09/2015
	0.960
	3.808
	4.435
	1.27
	1.3
	8:21
	8:38
	0:17
	0.07
	PS
	0.152
	5.88
	6.0
	4122
	6474
	178.9
	4.75
	peri. pump
	5.08

	
	P09-SIS5
	10/09/2015
	1.112
	3.495
	4.594
	2.23
	0.6
	17:06
	17:18
	0:12
	0.05
	PS
	0.405
	6.34
	7.1
	3103
	4712
	7.9
	10.11
	peri. pump
	5.08

	
	P96-7
	11/09/2015
	0.725
	4.620
	9.818
	10.54
	3.0
	10:42
	11:04
	0:22
	0.14
	PS
	0.090
	7.06
	2.4
	1804
	3178
	195.2
	1.21
	peri. pump
	5.08

	
	S1A
	11/09/2015
	1.330
	4.667
	13.039
	16.97
	3.6
	15:13
	15:34
	0:21
	0.17
	PS
	0.013
	5.76
	4.2
	1242
	2060
	95.2
	5.51
	peri. pump
	5.08

	
	S1B
	12/09/2015
	1.173
	4.472
	5.115
	1.30
	1.4
	15:44
	15:56
	0:12
	0.12
	PS
	0.328
	6.47
	4.6
	520
	852
	125.6
	20.80
	peri. pump
	5.08

	
	S2A
	11/09/2015
	1.210
	5.125
	12.615
	15.18
	7.0
	14:06
	14:43
	0:37
	0.19
	PS
	0.010
	6.00
	4.1
	1006
	1677
	55.9
	93.80
	peri. pump
	5.08

	
	S2B
	11/09/2015
	0.530
	4.360
	7.083
	5.52
	4.3
	14:53
	15:37
	0:44
	0.10
	PS
	0.930
	5.87
	4.9
	5235
	8485
	120.9
	10.43
	peri. pump
	5.08

	
	SRK05-SP-1A
	10/09/2015
	0.542
	6.858
	19.737
	26.10
	4.0
	15:09
	15:36
	0:27
	0.15
	PS
	0.320
	5.64
	3.7
	912
	1538
	73.6
	3.66
	peri. pump
	5.08

	
	SRK05-SP-1B
	10/09/2015
	0.572
	7.063
	13.342
	12.73
	3.0
	14:27
	14:57
	0:30
	0.10
	PS
	0.277
	6.25
	4.3
	736
	1215
	9
	0.84
	peri. pump
	5.08

	
	SRK05-SP-3A
	10/09/2015
	0.870
	4.823
	23.360
	37.67
	2.6
	16:25
	16:51
	0:26
	0.10
	PS
	0.010
	5.92
	3.0
	705
	1214
	58.5
	5.56
	peri. pump
	5.09

	
	SRK05-SP-3B
	10/09/2015
	0.720
	3.795
	13.080
	18.82
	2.2
	15:55
	16:14
	0:19
	0.12
	PS
	0.205
	5.72
	3.6
	863
	1458
	89
	1.14
	peri. pump
	5.08

	
	SRK05-SP-4A
	11/09/2015
	0.590
	4.544
	22.447
	36.29
	0.6
	9:45
	10:10
	0:25
	0.02
	PS
	0.000
	5.87
	3.7
	730
	1232
	66
	11.10
	peri. pump
	5.08

	
	SRK05-SP-4B
	11/09/2015
	0.820
	3.705
	4.640
	1.90
	1.3
	9:21
	9:40
	0:19
	0.07
	PS
	0.095
	5.52
	6.0
	4965
	7791
	192.6
	5.23
	peri. pump
	5.08

	
	SRK05-SP-5
	11/09/2015
	1.000
	6.830
	14.328
	15.20
	3.5
	17:08
	17:40
	0:32
	0.11
	PS
	0.025
	5.74
	4.3
	5582
	9231
	152.5
	4.44
	peri. pump
	5.08

	
	SRK05-SP-6
	11/09/2015
	0.970
	-
	11.739
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	 
	 
	 
	-
	-
	5.08

	
	SRK08-SBR1
	11/09/2015
	0.830
	6.723
	35.067
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	 
	 
	 
	-
	-
	5.08

	
	SRK08-SBR2
	13/09/2015
	0.580
	6.248
	18.635
	25.11
	45.0
	8:35
	8:48
	0:13
	3.46
	PS
	0.435
	5.84
	2.6
	2259
	3947
	102.9
	NR
	hydrolift
	5.08

	
	SRK08-SBR3
	11/09/2015
	1.050
	11.610
	13.197
	3.22
	5.0
	14:05
	14:12
	0:07
	0.71
	PS
	NR
	6.70
	1.1
	2061
	3788
	195
	78.40
	disp. bailer
	5.08

	
	SRK08-SBR4
	11/09/2015
	0.585
	7.281
	21.140
	28.09
	2.0
	13:05
	13:36
	0:31
	0.06
	PS
	0.014
	5.72
	6.8
	6444
	9887
	168.7
	0.93
	peri. pump
	5.08

	
	SRK08-SP-7A
	11/09/2015
	0.980
	2.568
	17.660
	30.59
	4.0
	16:07
	16:29
	0:22
	0.18
	PS
	0.062
	6.01
	3.8
	916
	1541
	54.5
	16.40
	peri. pump
	5.08

	
	SRK08-SP-7B
	11/09/2015
	1.110
	2.645
	8.631
	12.13
	4.7
	13:36
	17:03
	3:27
	0.17
	PS
	0.025
	6.43
	4.1
	149.2
	248.7
	34.2
	1.67
	peri. pump
	5.08

	
	SRK08-SP-8A
	11/09/2015
	1.180
	1.972
	11.365
	19.04
	4.1
	11:34
	11:59
	0:25
	0.16
	PS
	0.018
	5.92
	2.6
	1294
	2261
	70.6
	4.71
	peri. pump
	5.08

	
	SRK08-SP-8B
	11/09/2015
	1.030
	1.789
	6.983
	10.53
	3.3
	12:06
	12:28
	0:22
	0.15
	PS
	0.026
	5.94
	2.7
	1374
	2394
	65.7
	18.80
	peri. pump
	5.08

	NFRC Near S-Wells Area 
	MW14-08
	10/09/2015
	1.057
	1.760
	3.250
	3.02
	1.6
	11:38
	11:52
	0:14
	0.11
	PS
	0.293
	7.02
	7.1
	963
	1465
	-142.4
	66.70
	peri. pump
	5.08

	
	MW14-09
	10/09/2015
	0.859
	2.699
	6.500
	7.70
	3.9
	12:10
	12:40
	0:30
	0.13
	PS
	0.091
	6.50
	3.6
	568
	960
	4.7
	15.90
	peri. pump
	5.08

	
	MW14-10
	10/09/2015
	0.875
	3.097
	5.520
	4.91
	3.9
	12:57
	13:30
	0:33
	0.12
	PS
	0.293
	7.33
	5.2
	658
	1060
	65.2
	28.70
	peri. pump
	5.08

	
	MW14-11
	10/09/2015
	0.810
	1.800
	4.443
	5.37
	2.6
	9:50
	10:18
	0:28
	0.09
	PS
	0.358
	6.87
	5.3
	437.5
	702
	-100.1
	8.40
	peri. pump
	5.08

	
	SRK05-SP-2
	10/09/2015
	0.300
	2.400
	11.960
	19.45
	4.1
	10:46
	11:13
	0:27
	0.15
	PS
	0.000
	6.04
	2.7
	611
	1064
	119.8
	0.07
	peri. pump
	5.08

	Upstream of Tailings
	TH86-2
	13/09/2015
	0.445
	1.673
	11.225
	19.36
	6.8
	9:36
	10:14
	0:38
	0.18
	PS
	0.002
	7.18
	4.9
	145.7
	236.8
	-32.3
	17.40
	peri. pump
	5.08

	
	TH86-5
	13/09/2015
	1.225
	8.635
	27.403
	38.04
	67.0
	11:07
	11:31
	0:24
	2.79
	PS
	0.085
	6.56
	4.3
	496
	821
	-34.1
	7.27
	hydrolift
	5.08

	Vangorda/ Grum
	BH05-9B-R
	15/09/2015
	0.920
	0.792
	19.790
	38.51
	3.7
	14:51
	15:13
	0:22
	0.17
	PS
	0.853
	7.70
	5.3
	391.4
	627.8
	-161.1
	82.90
	peri. pump
	5.08

	
	P09-GS1A
	15/09/2015
	1.209
	2.580
	7.390
	9.75
	5.0
	16:11
	16:32
	0:21
	0.24
	PS
	0.000
	6.89
	8.1
	738
	1090
	-14.7
	0.88
	peri. pump
	5.08

	
	P09-GS1B
	15/09/2015
	0.942
	2.342
	29.725
	55.50
	2.3
	15:36
	15:55
	0:19
	0.12
	PS
	0.698
	6.90
	7.2
	988
	1497
	-58.2
	14.20
	peri. pump
	5.08

	
	P09-LCD1
	15/09/2015
	0.915
	3.685
	7.320
	7.37
	4.2
	10:56
	11:21
	0:25
	0.17
	PS
	0.015
	7.05
	3.4
	641
	1092
	-91.3
	0.76
	peri. pump
	5.08

	
	P09-LCD4
	15/09/2015
	0.943
	6.154
	12.217
	12.29
	7.5
	10:10
	10:35
	0:25
	0.30
	PS
	1.126
	7.28
	4.0
	510
	851
	19.2
	16.10
	peri. pump
	5.08

	
	P09-LCD6
	15/09/2015
	0.765
	5.770
	8.062
	4.65
	3.2
	9:14
	9:46
	0:32
	0.10
	PS
	0.030
	6.91
	3.3
	652
	1112
	-113.3
	4.63
	peri. pump
	5.08

	
	P09-VC1
	16/09/2015
	1.000
	3.781
	68.635
	131.45
	120.0
	9:53
	10:20
	0:27
	4.44
	PS
	NR*
	7.91
	3.5
	221.7
	376
	-146.8
	28.30
	hydrolift
	5.08

	
	P09-VC2
	16/09/2015
	0.950
	1.484
	19.770
	37.06
	50.0
	9:13
	9:29
	0:16
	3.13
	PS
	NR*
	7.03
	3.3
	234.3
	399.9
	-85.8
	-
	hydrolift
	5.08

	
	P2001-02A
	16/09/2015
	0.560
	3.915
	6.365
	4.97
	1.9
	11:09
	11:26
	0:17
	0.11
	PS
	0.805
	6.62
	5.4
	2272
	3631
	-5.1
	162.00
	peri. pump
	5.08

	
	P2001-02B
	16/09/2015
	0.370
	2.830
	27.380
	49.76
	50.5
	10:57
	11:39
	0:42
	1.2
	PS
	17.670
	7.02
	3.5
	2229
	3623
	-36.7
	78.70
	hydrolift
	5.08

	
	P2001-3
	15/09/2015
	0.705
	-
	28.595
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	 
	 
	 
	-
	-
	5.08

	
	P96-9A
	15/09/2015
	0.930
	5.820
	9.295
	7.04
	2.2
	15:22
	15:39
	0:17
	0.13
	PS
	0.055
	6.61
	6.3
	2062
	3204
	68.2
	1.87
	peri. pump
	5.08

	
	SRK05-07
	15/09/2015
	0.700
	5.646
	6.450
	1.63
	1.3
	13:29
	13:40
	0:11
	0.12
	PS
	1.054
	6.79
	4.0
	2162
	3612
	127.6
	1.52
	peri. pump
	5.08

	
	SRK05-08
	15/09/2015
	0.740
	5.845
	8.450
	5.28
	2.1
	14:12
	14:27
	0:15
	0.14
	PS
	0.190
	6.78
	4.0
	1797
	3000
	145
	0.95
	peri. pump
	5.08

	
	SRK05-5C
	15/09/2015
	0.960
	1.575
	3.655
	2.37
	3.4
	16:43
	16:58
	0:15
	0.23
	PS
	0.235
	7.43
	5.0
	484.4
	784.6
	-31.5
	29.60
	peri. pump
	3.81

	
	SRK05-9
	15/09/2015
	0.510
	2.756
	4.000
	1.42
	5.0
	16:08
	16:17
	0:09
	0.56
	PS
	0.034
	7.36
	3.0
	1214
	2093
	108.5
	9.83
	micro wat.
	3.81

	
	SRK08-P14
	15/09/2015
	0.725
	6.255
	9.959
	7.51
	3.2
	17:27
	17:51
	0:24
	0.13
	PS
	0.035
	6.99
	2.3
	1003
	1770
	96.1
	5.31
	peri. pump
	5.08

	
	SRK08-P15
	16/09/2015
	0.390
	2.515
	8.400
	11.93
	3.3
	12:53
	13:15
	0:22
	0.15
	PS
	0.030
	6.94
	2.5
	1242
	2176
	99.1
	4.98
	peri. pump
	5.08

	
	SRK08-P16
	15/09/2015
	0.640
	-
	6.854
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	 
	 
	 
	-
	-
	5.08

	
	V34
	15/09/2015
	0.530
	5.679
	12.362
	13.55
	1.5
	8:45
	9:01
	0:16
	0.09
	PS
	0.706
	6.93
	2.9
	1113
	1929
	-55.8
	3.45
	peri. pump
	5.08

	
	V35
	15/09/2015
	0.570
	6.225
	15.877
	19.56
	2.2
	9:23
	9:39
	0:16
	0.14
	PS
	0.745
	6.99
	2.8
	1512
	2622
	63.8
	3.55
	peri. pump
	5.08

	
	V36
	15/09/2015
	0.550
	8.708
	11.735
	6.14
	19.0
	10:14
	10:46
	0:32
	0.59
	PS
	0.242
	7.11
	3.6
	1519
	2567
	31.5
	4.99
	manual wat.
	5.08

	
	V37
	15/09/2015
	0.484
	8.437
	14.523
	12.34
	12.0
	17:36
	17:42
	0:06
	2.00
	PS
	3.773
	7.41
	2.3
	693
	1222
	159.3
	82.00
	manual wat.
	5.08

	Zone 2 Outwash/Pit
	BH10A
	12/09/2015
	1.703
	6.050
	6.890
	1.70
	2.2
	15:43
	16:01
	0:18
	0.12
	PS
	0.015
	6.34
	3.4
	192.9
	324.8
	123.8
	6.51
	peri. pump
	5.08

	
	BH10B
	12/09/2015
	0.883
	5.228
	9.148
	7.95
	2.2
	16:15
	16:30
	0:15
	0.15
	PS
	0.027
	6.24
	2.8
	231.9
	402.5
	151.3
	26.80
	peri. pump
	5.08

	
	BH5
	12/09/2015
	0.724
	2.103
	7.500
	10.94
	2.8
	16:08
	16:32
	0:24
	0.11
	PS
	0.012
	5.67
	4.0
	312.8
	522
	76.7
	8.37
	peri. pump
	5.08

	
	BH6
	12/09/2015
	0.750
	3.252
	6.636
	6.86
	2.3
	16:52
	17:09
	0:17
	0.14
	PS
	0.008
	5.91
	3.6
	301
	509.9
	109.4
	3.30
	peri. pump
	5.08

	
	BH8
	13/09/2015
	0.786
	15.353
	20.777
	10.99
	9.0
	17:25
	17:42
	0:17
	0.53
	PS
	4.747
	4.78
	5.3
	1332
	2138
	197.7
	30.10
	hydrolift
	5.08

	
	P05-04
	12/09/2015
	0.680
	3.001
	7.035
	8.18
	2.3
	17:19
	17:33
	0:14
	0.16
	PS
	0.049
	5.94
	3.3
	271.5
	464.8
	161.5
	0.49
	peri. pump
	5.08

	
	SRK08-P12A
	12/09/2015
	0.720
	2.005
	12.690
	21.66
	5.0
	14:25
	14:53
	0:28
	0.18
	PS
	0.025
	5.58
	1.7
	754
	1358
	98.3
	8.03
	peri. pump
	5.08

	
	SRK08-P12B
	12/09/2015
	0.730
	1.990
	8.433
	13.06
	2.0
	15:02
	15:18
	0:16
	0.13
	PS
	0.010
	5.60
	1.7
	543
	979
	127.9
	5.52
	peri. pump
	5.08


Notes: 
NR = Not recorded in the field, NR* = Not Recorded due to limiting diameter of well casing
‘-‘ = Not Applicable. 
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[bookmark: _Toc438117260]Analytical Results
Analytical results, including a brief summary of CCME FAL guideline exceedances and factors which may have influenced data precision, are provided below. In some instances the laboratory detection limits (DL) exceeded applicable CCME FAL standards (values shaded in light grey in Table 3-2). This occurs when samples with high levels of some elements or compounds require dilution in order for the lab to properly analyse the sample. Accordingly, the laboratory detection limit must then be increased. In the case of mercury, low-level analytical methods are required to achieve detection limits relevant to the guidelines. Because mercury was not specified in the SOW, specific sampling for mercury was not included as part of the laboratory program during this sample event, and therefore the low-level analytical methods were not used. For the purpose of this report, samples where the reported DL is higher than the applicable guideline have not been reported as CCME FAL exceedances. 
[bookmark: _Toc438117261]Cross Valley Dam 
Groundwater wells located in the Cross Valley Dam (CVD) area were sampled between September 13 and 14, 2015. Samples were obtained from nine (9) of the ten (10) wells within this area identified for the sampling event. Groundwater well P03-09-6 was dry during the time of sampling. 
Concentrations of dissolved aluminum, arsenic, cadmium, iron, silver, and zinc in groundwater exceeded the CCME FAL guidelines in all samples collected from the CVD area. Field dissolved oxygen concentrations were less than the CCME FAL guideline level for all measurements collected in this area. Field pH was also outside the CCME FAL guideline range in six (6) of the nine (9) wells.  
Groundwater turbidity of all CVD samples was less than 50 NTU. 
[bookmark: _Toc438117262]Down Gradient of Cross Valley Dam
Groundwater wells located down gradient of the CVD area were sampled on September 13, 2015. Samples were obtained from both wells (2) within this area identified for the sampling event. 
Concentrations of dissolved cadmium and iron in groundwater exceeded the CCME FAL guidelines in samples collected down gradient of the CVD area. 
Groundwater turbidity in all samples within this area was less than 50 NTU.
[bookmark: _Toc438117263]ETA Area
Groundwater wells located in the ETA area were sampled on September 14, 2015. Samples were obtained from seven (7) wells in this area identified for the sampling event.
Field and laboratory groundwater pH were outside the CCME FAL guideline range in five (5) of the seven (7) samples (ranging from 3.70 to 6.07 based on laboratory pH values). Concentrations of dissolved aluminum, arsenic, cadmium, copper, iron, lead, nickel, thallium, and zinc in groundwater exceeded the CCME FAL guidelines in at least one sample. 
Groundwater was turbid at site SRK05-ETA-BR2 (62.8 NTU) during the time of sampling. Groundwater turbidity in all other samples collected within the ETA area was less than 50 NTU.
[bookmark: _Toc438117264]Haul Road/Near NFRC
Groundwater wells located on the Haul Road near the NFRC were sampled between September 10 and 13, 2015. Samples were obtained from eight (8) of nine (9) wells in this area identified for the sampling event. Groundwater well MW14-04D was blocked during the time of sampling (refer to Section 3.4).
Laboratory and/or field pH in the Haul Road area was outside the CCME FAL guideline range in five (5) of the eight (8) samples (ranging from 4.62 to 6.16 based on laboratory pH values). Concentrations of dissolved aluminum, cadmium, iron, lead, nickel, thallium, uranium, and zinc in groundwater exceeded the CCME FAL guidelines in one (1) or more samples collected in the area. 
Groundwater was very turbid at site MW14-04S (811 NTU) during the time of sampling. Groundwater turbidity in all other samples collected within the Haul Road area was less than 50 NTU.
[bookmark: _Toc438117265]Intermediate Dam
Groundwater wells located within the intermediate dam area were sampled between September 13 and 14, 2015. Samples were collected from all six (6) wells within this area identified for the sampling event. 
Field and laboratory groundwater pH in the Intermediate Dam area was outside the CCME FAL guideline range in two (2) of the six (6) samples. Concentrations of dissolved aluminum, cadmium, iron, nickel, selenium, silver, and zinc in groundwater exceeded the CCME FAL guidelines in samples collected within the Intermediate Dam area. 
Groundwater was moderately turbid at site P01-03 (50.2 NTU) during the time of sampling. Groundwater turbidity in all other samples collected within the Intermediate Dam area was less than 50 NTU.
[bookmark: _Toc438117266]Intermediate Dump
The one (1) groundwater well located within the Intermediate Dump area (well P96-6) was sampled on September 12, 2015.
Concentrations of dissolved selenium, uranium, and zinc in groundwater exceeded the CCME FAL guidelines in samples from this well. The groundwater turbidity of the sample collected from well P96-6 was less than 50 NTU.
[bookmark: _Toc438117267]Main Dump
The one (1) groundwater well located within the Main Dump area (well SRK08-P9) was sampled on September 14, 2015.
No CCME FAL guideline exceedances were observed in the sample collected from this well. The groundwater turbidity of the sample collected from well SRK08-P9 was less than 50 NTU.
[bookmark: _Toc438117268]Mill Area
Groundwater wells located in the mill area were sampled on September 14, 2015. Samples were collected from three (3) wells in this area identified for the sampling event. 
Field pH was outside the CCME FAL guideline range in two of the three samples collected. Concentrations of dissolved aluminum, cadmium, uranium, and zinc in groundwater exceeded the CCME FAL guidelines in samples collected within the Mill Area. 
Groundwater was turbid at site SRK08-10A (191 NTU) during the time of sampling. Groundwater turbidity in all other samples collected within the Mill Area was less than 50 NTU.
[bookmark: _Toc438117269]NFRC Rock Drain Pond
Groundwater wells located in the NFRC Rock Drain Pond Area were sampled on September 12, 2015. Samples were collected from all six (6) wells in this area identified for the sampling event. 
Field and/or laboratory groundwater pH in the NFRC Rock Drain Pond Area was outside the CCME FAL guideline range in all samples collected. Concentrations of dissolved aluminum, cadmium, nickel, and zinc in groundwater exceeded the CCME FAL guidelines in samples collected within the NFRC Rock Drain Pond area.
Groundwater was moderately turbid at site MW14-15 (65 NTU) during the time of sampling. Groundwater turbidity in all other samples collected within the NFRC Rock Drain Pond area was less than 50 NTU.
[bookmark: _Toc438117270]Northeast Dumps
Groundwater wells located in the Northeast Dumps area were sampled on September 14, 2015. Samples were collected from all three (3) wells in this area identified for the sampling event. 
Field pH was outside the CCME FAL guideline range in one sample from this area. Concentrations of dissolved aluminium, cadmium, copper, lead, nickel, selenium, uranium, and zinc in groundwater exceeded the CCME FAL guidelines in samples collected within the Northeast Dumps area. 
Groundwater turbidity of all samples within the Northeast Dumps area was less than 50 NTU.
[bookmark: _Toc438117271]Second Impoundment
Groundwater wells located in the Second Impoundment area were sampled between September 13 and 16, 2015. Samples were collected from nine (9) of the ten (10) wells in this area identified for the sampling event. Well P03-06-7 was dry during the time of sampling. 
Field and laboratory groundwater pH in the Second Impoundment area was outside the CCME FAL guideline range in eight (8) of the nine (9) samples collected (ranging from 3.12 to 5.40, based on laboratory pH values). Concentrations of dissolved aluminum, arsenic, cadmium, copper, iron, lead, nickel, uranium, and zinc in groundwater exceeded the CCME FAL guidelines in samples collected from the Second Impoundment area. 
Groundwater was moderately turbid at sites P03-01-8 (109 NTU) and P03-03-2 (67 NTU) during the time of sampling. Samples collected from wells P03-06-2 and P03-06-6 were extremely turbid (2903 and 2145 NTU, respectively), likely due to the placement of the wells within the tailings area. Groundwater turbidity of all other collected samples within the Second Impoundment area was less than 50 NTU.
[bookmark: _Toc438117272]S-Wells Area
Groundwater wells located in the S-Wells area were sampled between September 10 and 13, 2015. Samples were collected from twenty-four (24) of the twenty-six (26) wells in this area identified for the sampling event. Well SRK05-SP-6 was dry and well SRK08-SBR1 was damaged during the time of sampling (refer to Section 3.4).
Field and/or laboratory groundwater pH in the S-Wells area was outside the CCME FAL guideline range in twenty two (22) of the samples collected in this area. Concentrations of dissolved aluminum, arsenic, cadmium, copper, iron, nickel, uranium, and zinc in groundwater exceeded the CCME FAL guidelines in one or more samples collected from the S-Wells area. 
Groundwater was turbid at sites S2A (93.8 NTU) and SRK08-SBR3 (78.4 NTU) during the time of sampling. Groundwater turbidity of all other collected samples within the S-Wells area was less than 50 NTU.
[bookmark: _Toc438117273]NFRC near S-Wells Area 
Groundwater wells located at the NFRC near the S-Wells area were sampled on September 10, 2015. Samples were collected from all five (5) of the wells in this area identified for the sampling event. 
Laboratory pH was outside the CCME FAL guideline range at one of the six samples collected in this area. Concentrations of dissolved aluminum, arsenic, cadmium, iron, selenium, uranium, and zinc in groundwater exceeded the CCME FAL guidelines in samples collected from the S-Wells area near NFRC. 
Groundwater was moderately turbid at site MW14-08 (66.7 NTU) during the time of sampling. Groundwater turbidity of all other collected samples within the NFRC area was less than 50 NTU.
[bookmark: _Toc438117274]Upstream of Tailings
Groundwater wells located Upstream of the Tailing area were sampled on September 13, 2015. Samples were collected from both wells in this area identified for the sampling event. 
Concentrations of dissolved arsenic and iron in groundwater exceeded the CCME FAL guidelines in samples collected from one well in the Upstream of the Tailings area.
Groundwater turbidity of all samples collected Upstream of the Tailings area was less than 50 NTU.
[bookmark: _Toc438117275]Groundwater Vangorda/Grum
Groundwater wells located in the Vangorda/Grum area were sampled between September 15 and 16, 2015. Samples were collected from twenty-three (23) of the twenty-five (25) wells in this area identified for the sampling event. Wells P2001-3 and SRK08-P16 were frozen at the time of sampling.
Laboratory groundwater pH in the Vangorda/Grum area was outside the CCME FAL guideline range in one (1) of the twenty-three (23) samples collected (5.38). Concentrations of dissolved arsenic, cadmium, copper, iron, lead, selenium, thallium, uranium, and zinc in groundwater exceeded the CCME FAL guidelines in one or more samples collected from the Vangorda/Grum area. 
Groundwater was turbid at sites BH05-9B-R (82.9 NTU), P2001-02A (162 NTU), and V37 (87 NTU) during the time of sampling. Groundwater turbidity of all other collected samples within the Vangorda/Grum area was less than 50 NTU.
[bookmark: _Toc438117276]Zone 2 Outwash/Pit
Groundwater wells located in the Zone 2 Outwash/Pit area were sampled on September 12, 2015. Samples were collected from all eight (8) wells in this area identified for the sampling event. 
Field and/or laboratory groundwater pH in the Zone 2 Outwash/Pit area was outside the CCME FAL guideline range in all samples collected from this area. Concentrations of dissolved aluminium, cadmium, copper, iron, lead, nickel, thallium, uranium, and zinc in groundwater exceeded the CCME FAL guidelines in samples collected from the Zone 2 Outwash/Pit area. 
Groundwater turbidity of all samples collected within the Zone 2 Outwash/Pit area was less than 50 NTU.
[bookmark: _Toc438117277]Quality Assurance and Quality Control Results
Eleven (11) duplicate groundwater samples were collected during the September 2015 sampling event. Two (2) travel blanks were provided by the laboratory and accompanied the samples through the sampling program. Six (6) field blanks were prepared during the sampling program between September 10 and September 15, 2015. The detailed results of the QA/QC sampling program are provided in Table 3-3, including RPD values for all duplicate and sample pairs collected. 
[bookmark: _Toc438117278]Field and Travel Blanks
All field blank analytical results were reported less than the RDL with exception of acidity as CaCO2 which was detected in two (2) of the six (6) field blanks (Field Blank-200 and Field Blank-300). In both cases, acidity was measured slightly greater than the RDL (1.1 and 1.8 mg/L, RDL <1.0). The program analytical supplier (ALS Global) indicated that this occurs periodically through the absorption of carbon dioxide into deionized water, and that it should not be considered as a form of contamination at the field or laboratory level. 
Detectable concentrations of total iron (0.03 mg/L; RDL = 0.01 mg/L) and total manganese (0.00027 mg/L; RDL = 0.0001 mg/L) were reported in the travel blank included in the first sample shipment. Detectable total chromium (0.0001 mg/L; RDL = 0.001 mg/L) was reported in the travel blank included with the second shipment. All other travel blank analytical results were reported as less than the RDL (Table 3-3).
The source of the trace metals detected in the travel blanks is not known but could potentially be the result of contamination during the laboratory analysis, transportation to and from the field, or travel blank preparation (at the laboratory). ALS Global was contacted to inquire about potential sources of contamination in the travel blanks, and a sample of the batch of water used in the travel blank preparation was re-tested for metals by the laboratory. All re-tested parameters were less than the laboratory detection limits, indicating that the observed contamination was likely somewhere within the chain of custody of the samples. The travel blanks are not opened during the transportation or field sampling process by Hemmera/ELR, and therefore there is not an obvious source of contamination for these samples. ALS Global analytical results for the water used in the travel blank preparation are provided in Appendix B.
Based on the re-testing of the blank source water there is a potential for a minor source of contamination in the two travel blanks, however the relatively low levels at which metals were detected (less than or equal to three times detection limits) in those travel blanks suggests that any potential contamination within the chain of custody is unlikely to have significantly impact the overall program results.  
[bookmark: _Toc438117279]Field Duplicates
SRK05-SP-2 / MW15-100
The RPD value for acidity (44.14%), between SRK05-SP-2 and MW15-100, was reported outside the acceptable range of variability. Field notes and measurements do not identify any potential source of contamination or suggest variability in groundwater quality during the purging process (Table 3-1). All other analytical results for this duplicate pair were within the 20% RPD threshold limit (Table 3-3).
MW14-05 / MW15-200
The RPD values for total suspended solids (25.74%), acidity (45.16%), and dissolved aluminium (126.93%) were reported outside the acceptable range of variability between MW14-05 and MW15-200. Field notes and measurements do not identify any potential sources of contamination or suggest variability in groundwater quality during the purging process (Table 3-1). All other duplicate and duplicate pair analytical results show that RPD values for samples MW14-05 and MW15-200 were within the 20% RPD threshold limit (Table 3-3).
P09-SIS2 / MW15-300
The RPD values for all corresponding pairs of results between P09-SIS2 and MW15-300 were within the 20% QA/QC threshold, indicating that sampling variation was within acceptable limits.
PW14-01 / MW15-400
The RPD value for total suspended solids (31.88%) was reported outside the acceptable range of variability between PW14-01 and MW15-400. Field notes/measurements do not identify a potential source of contamination or suggest variability in groundwater quality during the purging process (Table 3-1). All other duplicate and duplicate pair analytical results show that RPD values for samples PW14-01 and MW15-400 were within the 20% RPD threshold limit (Table 3-3).
P96-06 / MW15-500
The RPD values for all corresponding pairs of results between P96-06 and MW15-500 were within the 20% QA/QC threshold, indicating that sampling variation was within acceptable limits.
PW14-06 / MW15-600
The RPD value for sulphate (38.07%) was reported outside the acceptable range of variability between PW14-06 and MW15-600. Field notes/measurements do not identify a potential source of contamination or suggest variability in groundwater quality during the purging process (Table 3-1). All other duplicate and duplicate pair analytical results show that RPD values for samples PW14-06 and MW15-600 were within the 20% RPD threshold limit (Table 3-3).
TH86-2 / MW15-700
The RPD values for all corresponding pairs of results between TH86-2 and MW15-700 were within the 20% QA/QC threshold, indicating that sampling variation was within acceptable limits.
P01-11 / MW15-800
The RPD values for all corresponding pairs of results between P01-11 and MW15-800 were within the 20% QA/QC threshold, indicating that sampling variation was within acceptable limits.
P09-C2 / MW15-900
The RPD values for all corresponding pairs of results between P09-C2 and MW15-900 were within the 20% QA/QC threshold, indicating that sampling variation was within acceptable limits.
SRK08-11A / MW15-1000
The RPD values for all corresponding pairs of results between SRK08-11A and MW15-1000 were within the 20% QA/QC threshold, indicating that sampling variation was within acceptable limits.
SRK05-07 / MW15-1100
The RPD values for acidity (49.41%) and dissolved cadmium (48.78%) were reported outside the acceptable range of variability between SRK05-07 and MW15-1100. Field notes/measurements do not identify a potential source of contamination or suggest variability in groundwater quality during the purging process (Table 3-2). All other duplicate and duplicate pair analytical results show that RPD values for samples SRK05-07 and MW15-1100 were within the 20% RPD threshold limit (Table 3-3).
[bookmark: _Toc433805373][bookmark: _Toc438117280]Quality Assurance and Quality Control Summary
Results for the QA/QC analytical program shows minimal evidence of sample contamination or variability during the field collection process, and the possibility of trace metals contamination during the field transportation or laboratory process. Overall, amongst the six (6) field blanks, analytical results showed no detections related to contamination. The results from two (2) travel blanks showed detectable concentrations of iron (0.03 mg/L), total manganese (0.00027 mg/L), and total chromium (0.0001 mg/L), which suggest some type of minor contamination within the chain of custody, but not at levels that may have significantly altered program results. The observed contamination was not detected during re-testing of the water used in the travel blank preparation (ruling out the water as a potential source), however the contamination is not considered systematic within the results. 
Duplicate and duplicate pair analytical results demonstrated several isolated cases of variability in acidity, total suspended solids, sulphate, as well as dissolved aluminium and dissolved cadmium. Overall, amongst eleven (11) duplicate sample pairs, cases of RPD exceedences occurred in five (5), with only seven (7) individual occurrences across all pairs and parameters. The most notable variation observed was between MW14-05 and MW15-200, with differences between dissolved aluminium concentrations resulting in a 126.93% RPD. Based on a review of field notes for those sites associated with duplicate-sample variance, no conditions were noted that may be attributable to the observed variance (e.g. dust, highly turbid samples, etc.). Additionally, the variances observed appeared to be isolated, and did not constitute a systematic difference amongst various parameters. Accordingly, the observed RPD exceedences are not considered to be the result of a sampling bias or error, but rather the likely result of slight variations in groundwater concentration during sampling. 
[bookmark: _Toc438117281]Groundwater Well Damage & Repairs
[bookmark: _Toc438117282]SRK08-SBR1
SRK08-SBR1 was reported as damaged during the time of sampling. During previous events, groundwater well SRK08-SBR1 was plugged with bentonite (at 1.22 m from the surface) and recorded as “broken” (Hemmera, 2014a). During the September 2015 sampling event, further attempts were made to sample this well. On initial inspection, depth to bottom (35.067 m) and depth to water (6.723 m) measurements were obtained (Table 3-1). Waterra tubing was then installed and attempts were made to purge the well using a hydrolift. Following the start of the purging process, the footvalve became severely plugged with sediment before any water could be removed from the well. The tubing was then removed in order to replace the plugged footvalve, and when attempts were made to continue the purging process, it was observed that the well had become plugged with bentonite (at 1.275 m from the surface). The well was recorded as “damaged” and samples were not obtained from well SRK08-SBR1 during the September 2015 program. 
[bookmark: _Toc438117283]SRK08-SBR2
Attempts were made during the September 2015 sampling program to repair groundwater well SRK08-SBR2. During the September 2014 sampling program, stickup of well SRK08-SBR2 was measured on an angle (~45°) and reported as “damaged” (Hemmera, 2014a). It was suspected that the well had been damaged below the surface and that the PVC required replacement in order to straighten the well casing. During the September 2015 sampling event, the well was excavated to a depth of 1.2 meters in order to investigate the suspected damage. The point of damage was not found and the angle of the well casing was consistent throughout the observed depth. Although the well casing was not replaced, a steel monument was installed to protect the well against future damage. Samples were collected from this location prior to restorative work and the work completed did not impact the ability to sample the well in the future. 
[bookmark: _Toc438117284]SRK08-P9
Repairs were recommended for well SRK08-P9 during the spring 2015 sampling event (Hemmera, 2015). A new PVC coupler and j-plug were installed at this location to increase stability and performance of the well. Samples were collected from this location prior to any restorative work. 
[bookmark: _Toc438117285]P09-VC2
Repairs were recommended for well P09-VC2 during the spring 2015 sampling event (Hemmera, 2015). After inspection, it was determined that minor repairs were required. The PVC was lose from the top coupler and the well cap had a tight fit. The PVC coupler was tightened and the well cap was replaced with a j-plug. Samples were collected from this location prior to any restorative work. 
[bookmark: _Toc438117286]SRK05-SP-4A
Repairs were recommended for well SRK05-SP-4A during the spring 2015 sampling event (Hemmera, 2015). The top PVC coupler was damaged at the time of sampling. The top portion of the well casing and coupler was replaced during the 2015 September site visit. Depth to bottom (22.447 m) and depth to water (4.544 m) were measured following the repairs. Groundwater well measurements listed in Table 3-1 reflect monitoring conditions prior to restorative work. Samples were collected from this location prior to restorative work.
[bookmark: _Toc438117287]SRK05-SP-5
Repairs were recommended for well SRK05-SP-5 during the spring 2015 sampling event (Hemmera, 2015). After inspection, it was determined that repairs were not required at this location. Although the well casing was slightly lose, the four inch PVC surrounding the well was securely cemented in place and considered a sufficient protective casing. No repairs were completed at this location. 
[bookmark: _Toc438117288]MW14-04D
Repairs were recommended for well MW14-04D during the spring 2015 sampling event (Hemmera, 2015). Attempts were made to retrieve a disposable bailer that had fallen into this well causing a blockage. Rare earth magnets were lowered into the well with the intention of extracting the weighted bailer. Attempts to remove the bailer were unsuccessful. Depth-to-bottom (70.32 m) measured during the September 2015 sampling event were inconsistent with measurements recorder during the fall 2014 event (75.2 m), suggesting a blockage is responsible for the variance, and it was not possible to source a down-well camera to investigate the bailers or other potential blockage. No samples were collected from this location during the September 2015 sampling program. 
[bookmark: _Toc438117289]Recommendations
Hemmera/ELR prepared the following recommendations based on the observations and results of the September 2015 groundwater sampling program. 
1. Damaged or degraded wells should be repaired, if possible. 
SRK08-SBR1 was reported as damaged during the time of sampling. During previous events, groundwater well SRK08-SBR1 was plugged with bentonite (1.22 m; depth-to-blockage) and recorded as “broken” (Hemmera, 2014a). During the September 2015 sampling event, further attempts were made to sample this well (Section 3.4). Samples were not collected from this location during the September 2015 sampling event and the well was again recorded as “damaged”. Attempts could be made to push through the bentonite plug and re-develop the well. Hemmera/ELR also recommend excavating the well to 1.2 m depth (the depth of the blockage) to identify whether there may be a crack or opening that is allowing bentonite to enter the well.
MW14-04D was reported as blocked during the September 2015 sampling event. Attempts were made to retrieve a disposable bailer that had fallen into this well causing a blockage (Section 3.4). No samples were collected from this location during the September 2015 sampling program. Attempts should be made to clear this well again, including the use of a down-well camera.
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